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IN THE UNITED STATES PATENT AND TRADEMARK OITICE 



In re Application of: Byung Tai Do, et al. 

Serial No.: 10/825,910 

Filed: 4/16/2004 

For: THERMALLY 

ENHANCED STACKED 
DIE PACKAGE AND 
FABRICATION METHOD 



Confirmation No.: 8877 
Art Unit 28X8 
Examiner: TuTuVHo 



Mail Stop Appeal Brief - Patents 
Commissioner toe Patents 
P.O. Box 1450 
Alexandria. VA22313-1450 



REQUEST FOR REINSTATEMENT OF APPEAL 

UNDER 37 CFR § 1.193(B)(2)(tt) 
AND 
APPEAL BRIEF 

Sir: 

In response to the Office Action mailed September 30, 2005 in which prosecution was 
reopened and a restriction requirement issued in response to Applicants' filing of a Pre- 
Appeal Brief Request for Review, Applicants hereby respectfully request Reinstatement of 
the Appeal Under 37 CFR § 1.193(b)(2)(ii). The foUowing Appeal Brief is submitted 
pursuant to the Notice of Appeal filed September 19, 2005 in the above identified 
Application. 

(1) Real party in interest: 

The real pany in interest is STATS ChipPac Ltd., having its principal place of 
business at 5 Yishun Street 23. Singapore, 768442, Singapore. 
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(2) Related appeals and interferences: 

There are no known related appeal or interference cases. 

(3) Status of claims: 

Claims 1-20. the only claims pending, stand under final rejection under 35 U.S.C. 
§ 103(a), from which rejection this Appeal is taken. 

(4) Status of amendments: 

An Amendment after Final Rejection was filed on August 17* 2005 to correct 
typographical errors in the specification and the drawings* In a telephone conference with the 
Examiner on 10/12/05, the Examiner indicated that the amendments after final rejection 
would be entered, but Applicants have not yet received written confirmation of the entry of 
the amendments to the specification and drawings. 

(5) Summary of invention: 

1. A method of assembling a semiconductor package [100] with stacked dies 
comprising: 

providing a substrate [102] (p. 4. hi. 30 through p. 5, In. 4); 

attaching a first die [104] to the substrate [102] (p.5. Ins. 5-10); 

electrically connecting the first die [104] to the substrate [102] (p. 5, his. 10-15); 

attaching a heat sink [200] to the first die [104] (p. 5, Ins. 16-29); 

the heat sink [200] comprishig a body portion [902]. an undercut portion [604] around 

a periphery thereof, and a plurality of legs [904] integrally formed with the 

undercut portion [604] (p.5, Ins. 18-29, p. 9, Ins. 6-lS); 
attaching the plurality of legs [904] to the substrate [102] (p. 9, Ins, 9-11); 
attaching a second die [300] to the heat sink [200] (p. 5. In. 30 through p. 6, In. 3); 
electrically connecting the second die [300] to the subsurate [102] (p. 6, Ins. 4-9); and 
encapsulating the first die [104], the heat sink [200], and the second die [300] (p. 6, 

Ins. 12-17). 
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2. The method of asseinbling a semiconductor package (1001 with stadced dies as 
claimed in claim 1 wherein: 

electrically connecting the first die [104] to the substrate [102] uses a number of 

bonding wires [108] (p. 5. Ins. 10-15); and 
attaching a heat sink [200] attaches a heat sink [200J that extends laterally over the 

number of bonding wires [108] (p. 5, Ins. 16-29). 

3. The method of assembling a semiconductor package [100] With stacked dies as 
claimed in claim I wherein attaching a heat sink [200] attaches a heat Sink [200] that is 
electrically grounded (p. 7, Ins. 23-26). 

4. The method of assembling a semiconductor package [500] with stacked dies as 
claimed in claim 1 wherein attaching a heat sink [600] attaches a heat sink [600] that has an 
electrically conductive coating [608] (p. 7. Ins. 23-26). further comprising: 

connecting the second die [700] to the electricaUy conductive coating [608] (p. 8. Ins. 
11-22); and 

connecting the electrically conductive coating [608] to a ground plane [610] (p. 8. Ins. 
11-22). 

5. The method of assembling a semiconductor package [100] with stacked dies as 
claimed in claim 1 wherein attaching a heat sink [200] attaches a heat sujk [200] that extends 
laterally beyond the edges of the second die [300] (p. 8. his. 4-10). 

6. A method of thermaUy enhancing a semiconductor package [100] with a stack 
of dies comprising providing a heat sink [200] between dies [104] [300] in the stack; the 
heat sink [200] having a body portion [902], an undercut portion [204] around a periphery 
thereof, and a plurality of legs [904] integraUy formed with the undercut portion [204] (p.5, 
Ins. 18-29, p. 9, his. 6-15). 

7. The method of thermally enhancing a semiconductor package [100] with a 
stack of dies as claimed in claim 6 wherein: 

providing a heat sink [200] attaches a heat sink [200] that extends laterally over the 
lower die [104] to which the heat sink [200] is attached (p. 5. his. 16-29). 
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8. The method of ihermally enhancing a semiconductor package [100] with a 
Slack of dies as claimed in claim 6 wheiein providing a heat sink [200] attaches a heat sink 
[200] that is electricaUy grounded (p. 7, Ins. 23-26), 

9. The method of thermally enhancing a semiconductor package [500] with a 
stack of dies as claimed in claim 6 wherein providing a heat sink [600] attaches a heat sink 
[200] that has an electrically conductive coating [608] (p. 7, Ins. 23-26), further comprising: 

connecting one of the dies [700] in the stack of dies to the electrically conductive 

coating [608] (p. 8, has. 11-22); and 
connecting the electricaUy conductive coating [608] to a ground plane [610] (p. 8, Ins. 

U-22). 

10. The method of thermally enhancing a semiconductor package [100] with a 
stack of dies as claimed in claim 6 wherein providing a heat sink [200] attaches a heat sink 
[200] between each adjoining pan: of dies [104] [300] in the stack of dies (p. 5, Ins, 16-29). 

11. A semiconductor package [ 100] with stacked dies comprising: 
a substrate [102] (p. 4. In. 30 through p- 5, to. 4); 

a first die [104] attached to the substrate [102] (p.5. Ins. 5-10); 

the first die [104] being electrically connected to the substrate [102] (p. 5, Ins. 10-15); 

a heat sink [200] attached to the first die [104] (p. 5, Ins. 16-29); 

the heat sink [200] having a body portion [902], an undercut portion [204] around a 

periphery thereof, and a plurality of legs [904] integrally formed with the 

undercut portion [204] (p.5, Ins. 18-29, p. 9, Ins, 6-15); 
the plurality of legs [904] attached to the substrate [102] (p. 9, tos. 9-U); 
a second die [300] attached to the heat sink [200] and electrically connected to the 

substrate [102] (p. 5, In. 30 through p. 6, In, 3); and 
an encapsulanr [800] over the first die [104], the heat sink [200], and the second die 

[300] (p. 6, Ins. 12-17). 

12. The semiconductor package [100] with stacked dies as claimed in claim 11 
further comprising: 

a number of bonding wires [108] electrically connecting the first die [104] to the 
substrate [102] (p. 5. Ins, XO-15); and wherein: 
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the undercut [204] of the heat sink [200] extends laterally over the number of bonding 
wires [108] (p. 5, Ins. 16-29). 

13. The semiconductor package [100] with stacked dies as claimed in claim 11 
wherein the heat sink [200] is electrically grounded (p. 7, Ins. 23-26). 

14. The semiconductor package [100] with stacked dies as claimed in claim 11 
wherein: 

the heat sink [600] has an electtically conductive coating [608] connected to a ground 

plane [610] on the substrate [502] (p. 8. Ins. 11-22); and 
the second die [700] is connected to the electrically conductive coating [608] (p. 8, In. 

11-22). 

15. The semiconductor package [100] with stacked dies as claimed in claim 11 
wherein the undercut [204] of the heat sink [200] extends lateraUy beyond the edges of Ihe 
second die [300] (p. 8. ins. 4-10). 

16. A thermaUy enhanced semiconductor package [100] with a stack of dies 
comprising: 

a heat sink [200] between dies [104] [300] in the stack (p.5, his. 18-29, p. 9, his. 6- 
15); 

the heat sink [200] having a body portion [902], an undercut portion [204] around a 
periphery thereof, and a plurality of legs [904] integraUy formed with the 
undercut portion [204] (p.S, Ins. 18-29, p. 9, his. 6-15). 

17. The thermally enhanced semiconductor package [100] with a stack of dies as 
claimed in claim 16 wherein: 

the und«acut [204] of the heat sink [200] extends lateraUy over the die [104] to which 
the heat shik [200] is attached (p. S, his. 16-29). 

18. The thermally enhanced semiconductor package [500] with a stack of dies as 
claimed hi claim 16 wherein the heat sink [600] is electricaUy grounded (p. 7. Ins. 23-26). 

19. The thermaUy enhanced semiconductor package [500] with a stack of dies as 
claimed in claim 16 wherein: 

the heat sink [600] has an electrically conductive coating [608] (p. 7, Ins. 23-26); 
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one of the dies [700] in the stack of dies [504] [700] is connected to the electrically 

conductive coating [608] (p. 8, Ins, 11-22) and 
the electrically conductive coating [608] is connected to a ground plane [610] (p. 8, In. 

11^22). 

20. The thermally enhanced senuconductor package [100] with a stack of dies as 
claimed m claim 16 wherein a heat sink [200] is positioned between each adjoining pair of 
dies [104] [300] in the stack of dies (p. 8» Ins. 11-22). 

(6) Issues Presented 

(a) Whether the restriction requirement issued after final rejection in response to 
Applicants* Pre-Appeal Brief Request for Review was proper* 

(b) Whether claims 1, 2, 5-7, 10-12, 15-17, and 20 were properly rejected under 35 
U.S.C. § 103(a) as being unpatentable over Akram in view of Ho. 

(c) Whether claims 3. 8. 13, and 18 were properly rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Akram in view of Ho and further hi view of Chiu* 

(d) Whether claims 4. 9, 14. and 19 were properly rejected under 35 U.S.C. 8103(a) as 
being unpatentable over Akram in view of Ho further in view of Chiu and fiarther in view of 
Shin. 

(e) Whether claims 1, 2, 5-7, 10-12, 15-17 and 20 were properly rejected under 35 
U.S.C- § 103(a) as being unpatentable over Ho in view of Akram. 

(f) Whether claims 3, 8, 13, and 18 were properly rejected under 35 U.S.C. §103(a) as 
being unpatentable over Ho in view of Akram and further in view of Chiu. 

(g) Whether claims 4, 9, 14, and 19 were properly rejected under 35 U.S.C. §103(a) as 
being unpatentable over Ho in view of Akram further in view of Chiu and fhrflaer in view of 
Shin. 

(7) The Restriction Requirement 

Applicants filed a Notice of Appeal and Pre-Appeal Brief Request for Review on 
September 19, 2005 with respect to the Fmal Rejection of claims 1-20 issued on June 17, 
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2005. In response to the Pre-Appeal Brief Request for Review, prosecution was reopened and 
a restriction tequiiement was issued on September 30, 2005. llie Examiner stated that 
restriction was reqviit«d between claims 11-20 (Group 1) and claims I-IO (Group II). 

Applicants respectfuUy traverse this restriction requirement because according to 37 
CFJi. §1.142: 

"If two or more independent and distinct inventions are claimed in a 
single application, the examiner in an Office action wiU require the applicant 
in the reply to that action to elect an invention to which the claims wiU be 
restricted, this official action being caUed a requirement for restriction (also 
known as a requirement for division). Such requirement will normally be made 
before any action on the merits; however, it may be made at any time Mor9 
final action ." [underlining for clarity] 

The Examiner issued the restriction requirement in this case weU after the final 
rejection of the pending claims. Indeed this restriction requirement was issued only after 
prosecution was reopened in response to the filing of a Notice of Appeal and Pre-Appeal 
Brief Request for Review. 

Additionally, pursuant to the MPEP §808: 

"Every requirement to restrict has two aspects; (A) the reasons (as 
distinguished from the mere statement of conclusion) why each invention as 
claimed is eitiier independent or distinct from tiie other(s); and (B) the reasons 
why there wnnld be a ser inns burden rha examiner if restriction is not 
required," [underlining for clarity] 

It is axiomatic that die burden on the Examiner referred to herein relates to the burden 
of conducting a prior art search. In the present case die Examiner had already completed a 
search of tiie prior art and formulated die bases of die final rejection of all claims before 
issuing the restriction requirement. Applicants submit that the second aspect set forth above 
therefore cannot be met by the Examiner. There was no burden on the Examiner in 
performing the prior art search. 

The restiiction requirement issued by tiie Examiner was improper and should be 
wididrawn. Such action is hereby solicited. 

NoneUjeless, in compUance with 37 C.F.R. §1.143, AppUcants hereby provisionally 
elect the claims of Group I. 
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(8) Grounds for Rejections: 
Rejection #1: 

Claims 1, 2, 5-7. 10-12, 15-17. and 20 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Akram (U.S. Patent 6,351,028. hereinafter "Akram"), in view of Ho et al. 
(U.S. Patent 6,507.104, hereinafter "Ho"). 

Rejection #2: 

Claims 3, 8. 13, and 18 are rejected under 35 U.S.C. §103(a) as being unpatentable 
over Akram (U.S. Patent 6.351.028. hereinafter "Akram*0 in view of Ho ct al. (U.S. Patent 
6.507.104, hereinafter "Ho") as appUed above, and fiirther in view of Chiu et al. (U.S. Patent 
6,437,984, hereinafter "Chiu'O. 

R^ecti<m #3: 

Claims 4, 9, 14, and 19 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Akram (U.S. Patent 6,351,028, hereinafter "Akram") in view of Ho et al. (U.S. Patent 
6,5(y7,104. hereinafter ♦'Ho"), ftirther in view of Chiu et al. (U.S. Patent 6,437,984, hereinafter 
"Chiu") as appUed above (the «028/l04/984 reference), and faHHaei in view of Shin et al. (U.S. 
Patent 5,854,511, hereinafter •♦Shin"). 

Rejection #4: 

Claims 1, 2, S-7, 10-12. 15-17 and 20 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Ho et ai. (U.S. Patent 6.507,104, hereinafter "Ho") in view of Akram (U.S. 
Patent 6,35 1,028, hereinafter "Akram"). 



Rejection #5: 

Claims 3. 8, 13. and 18 are rejected under 35 U.S.C. §103(a) as being unpatentable 
over Ho et al. (U.S. Patent 6.507,104. hereinafter "Ho") in view of Akram (U.S. Patent 
6,351,028, hereinafter "Akram") as applied above (the ♦104/028 reference), and ftirther in 
view of Chiu et al. (U.S. Patent 6,437,984, hereinafter "Chiu"). 

8 of 28 



PAGE 11(31 ' RCVD AT 121112005 12:04:49 AM [Eastern Standard Tone] ' SVR:USPTO-EFXRF-6/24 ' DNIS:2738300 ' CSID:408 738 0881 ' DURATION ^in-ss):08-40 



KOV-30-2005 WED 09:04 PM LAW OFFICE OF M ISHIMARU FAX NO. 408 738 0881 



P. 



Serial No.: 10/825.910 
Group Art Unit 2818 



Rejection #6: 

Claims 4, 9, 14, and 19 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Ho et al. (U.S. Patent 6,507,104, hereinafter "Ho") in view of Akram (U.S. Patent 
6,351.028, hereinafter "Akrana"). further in view of Chiu et al. (U.S. Patent 6,437,984, 
heieinaftcr "Chiu") as applied above (the '104/028/984 reference), and further in view of Shin 
et al. (U.S. Patent 5.854,511. hereinafter "Shin"). 

(9) Arsuments: 

RCiSection #1: 

Akram is directed to the packaging of more than one integrated circuit device within a 
conunon package. Aktam discloses the use of a T-mterposer between stacked dies in a 
package. There is no disclosure or suggestion in Akram that the T-inteiposer does or could 
have legs connected to a substrate. Therefore, Applicants submit that Akram actually teaches 
away from Applicants invention as claimed. 

gymmarvofHo: 

Ho is directed to a semiconductor package in which only one semiconductor chip [31] 
is packaged with a heat sink [33] attached to the semiconductor chip [31] having solder balls 
[35]. There are no bond wires electrically connecting the semiconductor chip to a substrate. 

Arguments: 

It is lespectfUUy submitted that claims 1. 2, 5-7, 10-12, 15-17. and 20 are improperly 
rejected under 35 U.S.C. 103(a). as being unpatentable over Akram in view of Ho. 

Applicants' claimed combination, as exemplified in claim 1, includes the limitation 
not disclosed in Akram or Ho taken either singly or in combination of a semiconductor 
package having stacked dies in which: 
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"ttxe heat sink comprising a body portion, an undercut portion around a 
periphery thereof, and a pUirality of legs integiaUy formed with the undercut 
portion" 

With regard to claims 1. 6, 11. and 16. with respect to combining Akram and Ho. the 

Examiner has stated: 

Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to form the '028 patent' heat sink such 
that the beat sink has a pluraUty of legs integrally formed with the undercut 
portion of the heat sink. One would have been motivated to make such a 
change so that the plurality of legs provide support for the body portion which 
is positioned above the semiconductor die, as taught by the '104 patent. A 
semiconductor package such modified hereinafter is referred to as the 028/104 
device, and the combined teachings is referred to as the '028/104 reference." 

Applicants respectfuUy traversed this rejection. AppUcants agree with Ihe Examiner 

that Akram: 

"...fails to teach that the heat sink includes a plurality of legs integrally 
formed with the undercut portion of the heat sink, and thus fijrther fails to 
teach attaching the plurality of lep to the substrate." 

Ho refers to HQ. 2 in pointing out the drawbacks of the stmcture of HG. 2 (see 
column 2. lines 1-16). AppUcants respectfully submit that Ho actaaUy teaches away from the 
use of a heat smk in a semiconductor package as claimed by AppUcants by listing what are 
perceived to be these drawbacks. 

Furthermore, Ho does not disclose or suggest tiie use of the heat sink shown In FIG. 2 
in a semiconductor package having stacked dies. Ho discloses the device in FIG. 2 as prior 
art. The structure shown in HG. 2 of Ho shows a heat sink that U exposed through the 
molding compound of the semiconductor package rendering it impossible to attach an 
additional semiconductor chip to the heat shik in FIG. 2 because ti\e second semiconductor 
chip would be outside the semiconductor package rendering the resulting device inoperable. 
AppUcants submit tiiat a combination of references that results in an inoperable device is 
improper under 35 U.S.C. §103. 

In fact. U.S. Patent No. 5.997,626 to Wu, et al (hereuiafter Wu). which is referred to 
by Ho wiUi reference to FIG. 2 at column 1. Unes 52-67 states that: 

"Preferably the heat spreader (321 is exposed by die molding 

compound [30]." (see column 3, Unes 53-55 of Wu) 
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Wu. the patent referred to by Ho, therefore does not disclose or suggest a 
semiconductor package for stacked dies as claimed by AppUcants. Ho does not disclose or 
suggest that more than one die may be stacked in a single package, and therefore teaches 
away from Applicants invention. 

Since both Akram and Ho teach away ftom Applicants' invention, it is respectfully 
submitted that there is no teaching or suggestion to combine the references to anive at 
Applicants' invention as required by 35 USC §103. 

Where there is a specific hint or suggestion in a particular reference, but the references 
as a whole teach away ftom each other, the combination cannot be obvious according to the 
CAFC: 

"We have noted elsewhere, as a '*useftil general rule," that references 
that teach away catmoi serve to create a prima facie case of obviousriess... If 
references taken in combination would produce a "seemingly inoperative 
device", we have held that such references teach away from the combination 
and thus cannot serve as predicates for a prima facie case of obviousness." Jn 
re Gordon, 733 R2d 900, 902, 221 USPQ 1125, 1127 (Fed. Cir. 1984) 
[deletion for clarity] 

Accordingly, it is submitted that the Examiner's reference to a "028/104 device, and 
the combined teachings of the '028/104 reference" is improper and without foundation 
because of In re Gordon, supra . 

Accordingly, Applicants submit that claims 1. 6. 11, and 16 arc allowable over Akram 
and Ho taken eiUier singly or in combhiation because of In re Gordon, supra. 

With regard to clatais 2, 7, 12, and 17, the Examiner has stated: 

"Referring to claims 2, 7, 12. and 17, the '028/104 reference fUrther 
discloses electrically connecting the first die (24) to the substrate uses a 
number of bonding wires (no number) and attaching a heat sink attaches a heat 
sink that extends laterally over the number of bonding wires, that extends 
laterally over the lower die, and such that the undercut of the beat sink extends 
laterally over the number of bonding wires." 

AppUcants traversed titis rejection. Referring to claims 2. 7, 12, and 17, these 
dependent claims respectively depend from independent claims 1, 6, 11, and 16 and are 
believed to be allowable for die reasons set forth above since they contain all the limitations 
set fortii in the independent claims from which tiiey depend and claim non-obvious 
combinations thereof. 
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With regaid to claims 5 and 15, the Examiner bas stated: 

"Referring to claims 5 and 15. as evident from Figs. 5 and 9 of the '028 

reference, the reference further discloses attaching a heat siok. attaches a heat 
t f^nv that extends laterally beyond the edges of the second die." 

Applicants respectfully traversed this rejection. Referring to claims 5 and IS, these 
dependent claims respectively depend from independent claims 1 and 11 and are believed to 
be aUowable for the reasons set forth above since they contain all the limitations set forth in 
the independent claims &om which they depend and claim non-obvious combinations thereof. 

With regard to claims 10 and 20, the Examiner has state± 

"Referring to claims 10 and 20. as evident from Hg. 7, the reference 
further discloses providing a heat sink attaches a heat sink between each 
adjoining pair of dies in the stack of dies." 

Applicants respectfiiUy traversed this rejection. Referring to claims 10 and 20, these 
dependent claims respectively depend from independent claims 6 and 16 and are believed to 
be aUowable for tiie reasons set forth above since tiiey contain all the limitations set fortti in 
the independent claims from which they depend and claim non-obvious combinations thereof. 

This rejection should be reversed. 

Rejection #2: 

Summary of Akram: 
Supra 

Summarv of Ho: 
Supra 

Summary of Chiut 

Chiu is directed to a semiconductor package tiiat has only one semiconductor chip. 
Accordingly. Chiu does not disclose or suggest a semiconductor package witti stacked dies as 
claimed by Applicants. 

Arguments: 

tt is respectfully submitted that claims 3, 8. 13. and 18 are improperly rejected under 35 
U.S.C. § 103(a) as being unpatentable over Akram in view of Ho and further in view of Chiu. 
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Applicants respectfully traversed this rejection since the Applicants' claitned 

combination, as exemplified in claim 1. includes the limitation not disclosed in Akram, Ho, 

or Chiu of a semiconductor package having stacked dies in which: 

**the heat sink comprising a body portion, an undercut portion around a 
periphery thereof, and a plurality of legs integrally formed with the undercut 
portion** 

With regard to claims 3, 8, 13, and 18, the Examiner has stated: 

"Chiu, in disclosing a thermally enhanced chip scale package having a 
heat sink (114, Fig. IB), teaches that the heat sink may be wire bonded to a 
ground connection to provide the packaged integrated circuit with shielding 
from electrical or electromagnetic interference (column 2. lines 16-20). 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to fonn the '028/104 reference's heat sink so that 
the heat sink is electrically grounded using wire bonding. One would have 
been motivated to make such a modification in view of the teachings by Chiu 
that ground connection using wue bonding provide the packaged integrated 
circuit with shielding from electrical or electromagnetic interference, A 
semiconductor package such modified hereinafter is referred to as the 
'028/104/984 device, and the combined teachings is referred to as the 
•028/104/984 reference." 

Applicants respectfully traversed this rejection. As set forth above with respect to 
claims 1, 6, 11. and 16 it is respectfully submitted that the Examiner's proposed combination 
of Akram and Ho is improper because of In re Gordon, supra since each reference teaches 
away from Applicants' invention, and if combined result in an inoperable device. 

Since each of Akram, Ho, and Chiu teach away from Applicants' invention, it is 
respectfully submitted that there is no teaching or suggestion to combine the references to 
arrive at Applicants' invention as required by 35 USC §103. Accordingly, it is submitted 
that toe Examiner's reference to a ^'028/104 device, a '028/104/984 device" and the combined 
teachings of '*the '028/104 reference or the '028/104/984 reference" is improper and without 
foundation because of In re Gordon, supra. 

Accordingly, Applicants submit that claims 1, 6, 11, and 16 are allowable over 
Akram. Ho, and Chiu taken either singly or in combination. 

Referring to claims 3, 8, 13, and 18, these dependent claims respectively depend from 
independent claims 1, 6, 1 1, and 16 and are believed to be allowable for the reasons set forth 
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above since they contain all the limiiaUons set forth in ihe independent claims ftom which 
they depend and claim non-obvious combinations thereof. 

Based on all of the above, it is respectfully submitted that claims 3. 8, 13, and 18 ate 
allowable under 3S U.S.CL §103(a) as being patentable over Akram in view of Ho and further 
in view of Chiu. 

This rejection should be reversed. 

Rejection #3: 

,^],^^mflr Y of Akram: 
Supra. 

.«;iimTtiarvQfHo: 
Supra. 

Siimmarv of Chiu: 
Supra. 

Summarv of Shin: 

Shin is directed to a semiconductor package that has only one semiconductor chip. 
The heat sink [20] is exposed through the moldmg compound [50]. 

Arguments: 

Claims 4, 9, 14. and 19 are improperly rejected under 35 U.S.C. 103(a) as being 
unpatentable over Akram In view of Ho further in view of Chiu and further m view of Shin. 

Applicants rcspectfuUy traversed this rejection since the Applicants' claimed 
combination, as exemplified in claim 1, includes the Umitation not disclosed in Akram, Ho, 
Chiu, or Shin of a semiconductor package having stacked dies in which: 

"the heat sink comprising a body portion, an undercut portion around a 

periphery thereof, and a plurality of legs integrally formed with the undercut 

portion" 

With regard to claims 4. 9, 14, and 19. the Exantiner has stated with respect to Shin: 
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"The '511 patent, in disc'losing a semiconductor package including a 
multilayered beat sink, teaches ih the Abstract. Figs. 1 and 2, and column 1. 
lines 10-22, that an electrically <fonductive coating formed of silver or nickel 
and paUadium as part of thei beat sink results in an improvement in 
performance of the finally produqed semiconductor package." 

The Examiner concludes by stating: 

•Therefore, it would hav^ been obvious to one of ordinary skill in the 
art at the time the invention ! was made to form die heat sink of the 
'028/104/984 reference such diaf the heat sink has an electrically conductive 
coating. One would have been niotivated to make such a modification in view 
of the teachings by the '511 patei^t..." 

Applicants respectftiUy traverse^ this rejection. As set forth above with respect to 



claims 1, 6, 11, and 16 it is respectfiiUy 



' submitted that the Examiner's proposed combination 
of Akram and Ho is improper because pf In re Gordon, supra since each references teaches 
away from AppUcants' invention, and eyen if combined result in an inoperable device. 

Birthermore, as set forth above Uih respect to claims 3. 8, 13, and 18 Chiu is directed 
to a semiconductor package that has only one semiconductor chip. Accordingly, Chiu does 
not disclose or suggest a semiconductor package with stacked dies as claimed by AppUcants. 

Additionally, Shin is directed to a semiconductor package that has only one 
semiconductor chip. The heat sink [20] appears to be exposed dirougb the molding 
compound [50]. An attempt to attach 4 second semiconductor chip to the exposed surface of 
the heat sink [20] would result in an inoperable device because the second semiconductor 
chip would be outside the semiconductor package. Applicants submit that a combmation of 
references that results in an inoperable <levice is improper under 35 U.S.C. §103 because of /» 
re Gordon, supra. 

Since each of Akram. Ho, Chiu} and Shin teach away from Applicants' invention, it is 
respectfully submitted that diere is ncj teaching or suggestion to combine the references to 
arrive at Applicants' invention as required by 35 USC §103. Accoxdingly. it is submitted 
that the Examiner's reference to a "02^104 device, a '028/104/984 device" and the combined 
teachings of '^the '028/104 reference or the '028/104/984 reference" is improper and without 
foundation because of Jn re Gordon, supra. 

Accordingly, Applicants subnpt that claims I. 6, 11, and 16 are aUowable over 
Akram, Ho, Chiu, and Shin taken eithdr singly or in combination. 
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Referring to claims 4, 9, 14. and.jld, these dependent claims respectively depend from 
independent claims 1, 6, 11. and 16 andjare believed to be allowable for the reasons set forth 
above since they contain all the limitaijons set forth in the independent claims from which 
they depend and claim non-obvious comi>inations thraeof . 

Based on all of the above, it is njspectfully submitted that claims 4, 9. 14, and 19 are 
allowable under 35 U.S.C. 103(a) as b|ing patentable over Akram in view of Ho further in 

i 

view of Chiu and further in view of Shii^. 

This rejection should be reverse^. 

i 

i 

R^ection #4: | 

• j 

5;uTninarY of Ho: | 

I 

! 

Supra. \ 

i 
i 

Summary of Akrami ! 
Supra, J 



Arguments : ■! 

It is respectfully submitted that| claims 1, 2. 5-7. 10-12. 15-17 and 20 are improperly 
rejected under 35 U.S.C. §103(a) as bei|^g unpatentable over Ho in view of Akram. 

AppUcants respectfuUy traveiised this rejection since the Applicants* claimed 
combination, as exemplified in claim j|. includes the limitation not disclosed in Ho or Akram 
of a semiconductor package having staked dies in which: 

•the heat sink comprisihg a body portion, an undercut portion around a 
periphery thereof, and a plarai|ty of legs integrally formed with the undercut 
portion" :i 

With regard to claims 1, 6, 11. jmd 16. the Examiner has stated: 

♦Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention wias made to form the ^04 patent' package such 
that the package comprises a S^nd die so as to achieve increased density- A 
semiconductor package such ri^odified hereinafter is referred to as ttie 104rt)28 
device, and the combined teachings is refened to as the '104/028 reference, 
and a process for formhig stfch a modified semiconductor package would 

■| 
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conqjrise attaching the second (Uje to the beat sink and electrically connecting 
the second die to the substrate." > 

.| 

Applicants respectfully traversed this rejection. 

! 

Applicants agree with the Examii|er that Ho: 

"...fails CO teach that the Tj)ackage comprises a second die. and thus faUs 
to leach attaching a second die to the beat sink and electrically connecting the 
second die to the substrate/* 

Ho is directed to a semiconductof package in which only one semiconductor chip [31] 
is packaged with a heat sink [33] attachjed to the semiconductor chip [31] using solder balls 
[35], Ho refers to FIG, 2 in pointing ouij the drawbacks of the structure of HG. 2 (see column 
2, Unes 1-16). AppUcants respcctfuUy submit that Ho actually teaches away firom the use of a 
heat sink m a semiconductor package a^ claimed by Applicants by listing what are perceived 
in Ho to be these drawbacks. . | 

Furthermore, Ho does not disclo^ or suggest the use of the beat sink shown in FIG, 2 
in a semiconductor package having statjked dies. Ho discloses the device in FIG. 2 as prior 
art. The structure shown in FIG. 2 of Ho shows a heat sink that is exposed through the 
molding compound of the semicondi3|cior package rendering it in[^K>ssible to attach an 
additional semiconductor chip to the hj^at sink in FIG. 2 because the second semiconductor 
chip would be outside the semiconductpr package rendering the resulting device inoperable. 

i} of references that results in an inoperable device is 
of In re Gordon, supra, 
Jn fact, U.S- Patent No. 5,997 ,eji6 to Wu, et al (hereinafter Wu), which is referred to 
by Ho with reference to FIG. 2 at colun^ 1, lines 52-67 states that: 

"Pieferably the heat Spreader [32] is exposed by the molding 
compound [30]." (see column 3^ lines 53-SS of Wu) 

Wu, tiie patent wsferred to by Ho, therefore does not disclose or suggest a 
semiconductor package for stacked diesj as claimed by Applicants. 

Ho does not disclose or suggert that more than one die may be stacked in a single 
package, and therefore teaches away fire m Applicants invention. 

Akram is directed to the packaging of more than one integrated circuit devices within 
a common package. Akram disclosejj the use of a T-interposer between stacked dies in a 



Applicants submit that a combination; 
improper under 35 U.S.C. §103 becaus^ 
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package. Applicants submit that Akranik 
claimed. 



Since both Ho and Akram teach 
submitted that there is no teaching oij. 
Applicants* invention as required by 3^ 
Examiner's reference to a "104/028 
reference" is improper and without 



Accordingly. Applicants submit 
Akram taken either singly or in 



actually teaches away ftom Applicants invention as 



away ftom Applicants* invention, it is respectfully 
suggestion to combine the references to arrive at 
use §103. Accordingly, it is submitted thai the 
device, and the combined teachings of the '104/028 
foundation because of In re Gordon, supra. 



that claims 1, 6, U, and 16 are allowable over Ho and 
combiti^i because of In re Gordon, supra. 



With regard to claims 2, 7, 12. a^d 17, the Examiner has stated: 

"Referring to claims 2, :7. 12, and 17, the 104/028 reference further 
discloses electrically connecting tie first die (24) to the substrate uses a number 
of bonding wires (no number) aii(}l. attaching the modified heat sink attaches the 
modified heat sink that extends laterally over the number of bonding wires, that 
extends laterally over the lower i:ie» and such that the undercut of the heat sink 
extends laterally over the number^ of bonding wires." 

Referring to claims 2, 7, X2. and 17, these dependent claims respectively depend from 
independent claims 1, 6, 11, and 16 ant^ are believed to be allowable for the reasons set forth 
above smce they contain all the limitations set forth in the independent claims from which 
they depend and claim non-obvious conphinaiions thereof. 

With regard to claims 5, and 1S,[ :be Examiner has stated: 

**Refening to claims, 5 aid 15, as evident from Figs. S and 9 of the "028 
reference, the inference further discloses attaching a heat sink attaches a heat 
sink that extends laterally beyond the edges of the second die." 

Applicants respectfully traverselip this rejection. Referring to claims 5 and 15, these 
dependent claims respectively depend tfom independent claims 1 and 11 and are believed to 
be allowable for the reasons set forth a))ove since they contain all the limitations set forth in 

r depend and claim non-obvious combinations thereof. 

, the Examiner has stated: 



the independent claims from which the^^ 
With regard to claims 10 and 20^ 



"Referring to claims 1^ 



.^.w..^.^ V . and 20, as evident from Fig. 7 of the '028 

refei^nce, the reference further ^lisdoses providing a heat sink attaches a heat 
sink between each adjoining pais of dies in the stack of dies." 
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AppUcants respectfuUy iraversec this rejection. Referring to claims 10 and 20, these 
dependent claims respectively depend fj om independent claims 6 and 16 and are beUeved to 
be allowable for the reasons set forth al lOve since they contain all the limitations set forth in 
the independent claims from which theyj depend and claim non-obvious combinations thereof. 

This rejection should be reversec . 



Rejection #5: 
Summary of Hoi 
Supra. 

Summary of Akram: 
Supra. 



Summary of Chiu: 

Supra. 



blaims 3, 8, 13. and 18 are improperly rejected under 35 
er Ho in view of Akram and further in view of Chiu. 



4 



Arguments : 

It is respectfully submitted that 
U.S.C. § 103(a) as being unpatentable a 

Applicants respectfuUy travej-sed tiiis rejection since the AppUcants' claimed 
combination, as exemplified in claim jl. includes the limitation not disclosed in Ho. Akram. 
or Chiu of a semiconductor package having stacked dies in which: 

"the heat sink comprisilie a body portion, an undercut portion around a 
periphery tiiereof. and a plur4ty of legs integraUy formed witii flie undercut 
portion" 



With regard to claims 3. 8. 13, 
"Chiu, in disclosing a 



nd IS, the &caminer has stated: 



^ ^ , ^ „ ly enhanced chip scale package having a 

heat simT'ciMrFrg. lB),"teacftes that the heat sink may be wire bonded to a 
ground connection to provide t^ e packaged integrated circuit with shielding f rorn 
clecttical or electromagnetic iriterference (column 2, Unes 16-20). Therefore, it 
would have been obvious to 'sne of ordinary skill in die art at the time tiie 
invention was made to forai tjie '104/028 reference's heat smk so that the heat 
sink is electrically grounded^ using wire bonding. One would have been 
motivated to make such a moJification in vie;w of the teachings by Chju that 
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ground connection using wire bcwding provide the packaged integrated circuit 



with shielding from electrical or 



Jectromagnetic interference. A semiconductw 

package such'^modified bereinaft*^ is referred to as the 104/028/984 device, and 
the combined teachings is refarrel to as the 104/028/984 reference/' 



Applicants respectfully traverse^ this rejection. As set forth above with respect to 
claims 1, 6, 11, and 16 it is respectfuUj|subnutted that the Examiner's proposed combination 
of Ho and Akram is improper because l)f In re Gordon* supra since each references teaches 
away from Applicants* invention, and i^ combined result in an Inoperable device. 



Furthermore, Chiu is directed 



to a semiconductor package that has only one 
semiconductor chip. Accordingly, Cjiiu does not disclose or suggest a semiconductor 
package with stacked dies as claimed b^ Applicants. 

Since each of Ho. Akram, and Chiu teach away ftom Applicants* invention, it is 
respectfully submitted that there is no teaching or suggestion to combine the references to 
arrive ai Applicants' invention as i^quiLd by 35 USC §103. Accordingly, it is submitted that 
the Examiner's reference to a *"104/0ii8 device, a * 104/028/984 device" and the combined 
teachings of "the U04/028 reference oj the *104/028/984 reference** is improper and without 
foundation because of In re Gordon, su jrcu 

Accordingly. Applicants submi that claims 1, 6, U. and 16 are allowable over Ho. 
Akram, and Chiu taken either singly orlin combination because of In re Gordon, supra. 

Referring to claims 3, 8, 13, an|l 18. these dependent claims respectively depend from 
independent claims 1, 6, 11, and 16 ai|i are believed to be allowable for die reasons set forth 
above since they contain aU the Unutltions set forth in the independent claims from which 
they depend and claim non-obvious colnbinations thereof. 

Based on the above, it is resiectfiilly submitted that claims 3, 8, 13. and 18 are 
allowable under 35 U,S.C. 103(a) as ijeing patentable over Ho in view of Akram and further 
in view of Chiu. 



This rejection should be reverse 
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Rejection #6 

Summary of Ho: 
Supra* 

Riimma^ of Akrftm! 
Supra. 



Sntnmarvof Chiu: 
Supra, 

fS^ff^arvof Shin: 
Supra. 



Arguments: 

It is respectfully submitted that 
U.S.C. § 103(a) as being unpatentable 
further in view of Shin, 



Applicants respectfully traveijsed 
combination, as exemplified in claim 
Chiu» or Shin of a semiconductor package 



With regard to claims 4, 9, 14, J ind 



*The ^511 patent, in 
multilayered heat sink, teaches 
lines 10-22. that an electrically 
and palladium as part of 
performance of the finally 



The Examiner concludes by stating; 

•Therefore, it would 
art at the time the invehticjn 
•104/028/984 reference such 
coating. One would have been 



pi 



o/er 



[aims 4, 9> and 19 are improperly rejected under 35 
Ho in view of Akram in further view of Chiu and 



this rejection since the Applicants' claimed 
I, includes the limitation not disclosed in Ho, Akram, 
having stacked dies in which: 
a body portion, an undercut portion around a 



"the heat sink comprisiifg ^ 

periphery thereof, and a plurality of legs integrally formed with the undercut 
portion" 



19. the Examiner has stated with respect to Shin: 

dikclosing a semiconductor package including a 
in the Abstract, Figs. 1 and 2, and colunin 1, 
conductive coating formed of silver or nickel 
heat sink results in an improvement in 
semiconductor package." 



lie 



produced i 



I been obvious to one of ordinary skill in the 
was made to form the heat sink of the 
the heat sink has an electrically conductive 
motivated to make such a modification in view 

21 of 28 



tUat 



PAGE 24^1 ' RCVD AT 12/1/2005 12:04:49 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF«24' ONIS:2738300 ' CSID:408 738 0881 ' DURATION (in[n-ss):0840 



NOV-30-2005 WED 09:07 PM LAW OFFICE OF M ISHIMARU FAX NO. 408 738 0881 



P. 



Serial No.: 10/825.910 
Group Art Unit: 2818 



of the teachings by the '511 
formed of silver or nickel and 
improvement in peif oimance 



phtent thai an electrically conductive coating 
p iilladium as part of the heat sink results in an 
of ibe finally produced semiconductor package." 



respectfully submitted 



oily 



I semiconductor package 



Applicants respectfully traverse^ 
claims 1, 6« 11. and 16 it is 
of Ho and Akram is improper because 
away from Applicants* invention, and 

Furthermore* as set forth above 
to a semiconductor package that has 
not disclose or suggest a 

Additionally, Shin is directed 
semiconductor chip. The heat sink 
compound [50]. An attempt to attach z 
the heat sink [20] would result in an 
chip would be outside the semiconduclbr 
references that results in an inoperable 
re Gordon, supra. 

Since each of Ho, Akram» Chiu, 
respectfully submitted that there is nO; 
arrive at Applicants* invention as 
the Examiner's reference to a "*104/Of8 
teachings of **the * 104/028 reference o] 
foundation because of In re Gordon, 

Accordingly, Applicants submit 
Akram. Ho, Chiu, and Shin taken either 
supra. 

Referring to claims 4, 9, 14, an^ 
independent clainas 1, 6, 11, and 16 
above since they contain all the limii 
they depend and claim non-obvious 



anl 



this rejection. As set forth above with respect to 
that the Examiner^ s proposed combination 
of /n re Gordon, supra since each references teaches 
if combined result in an inoperable device. 

with respect to claims 3, 8, 13. and 18 Chiu is directed 
one semiconductor chip. Accordingly, Chiu does 
with stacked dies as clain^ by Applicants. 

to a semiconductor package that has only one 
[20] appears to be exposed through the molding 
second semiconductor chip to the exposed surface of 
noperable device because the second semiconductor 
package. Applicants submit that a combination of 
< bvice is improper under 3S U.S.C* §103 because of In 



and Shin teach away from Applicants* invention, it is 
teaching or suggestion to combine the references to 
by 35 use §103. Accordingly, it is submitted that 
device^ a •104/028/984 device" and the combined 
the * 104/028/984 reference" is improper and without 



5«j yra. 



that claims 1, 6, 11, and 16 are allowable over 
singly or in combination because of In re Gordon, 

19, these dependent claims respectively depend from 
are beUev<?d to be allowable for the reasons set forth 
set forth in the independent claims from which 
thereof. 



rations 



co\ nbinanons i 
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Based on the above, it is respc ctfiilly 
allowable under 35 U.S.C. 103(a) as b^ing 
view of Cbiu and further in view of Shit . 

This rejection should be reversed . 



17 



- Akrun 



(10) CoMlusion and ReKef Requested 

With respect to the issues 
Applicants hereby solicit a ruling that: 

(a) The restriction requirement i 
Pre-Appeal Brief Request for Review 

(b) Claims 1, 2, 5-7. 10-12, 15 
§ 103(a) as being unpatentable over 

(c) Claims 3» 8, 13, and 18 were 
unpatentable over Akram in view of He 
reversed. 

(d) Claims 4. 9, 14, and 19 wen 
unpatentable over Akram in view of 
This rejection should be reversed. 

(e) aaims 1, 2, 5-7, 10-12, 15 
§ 103(a) as being unpatentable over Ho 

(£) Claims 3, 8, 13, and 18 wer^j 
unpatentable over Ho in view of Akrat x 
reversed. 



presented in this appeal as set forth above in section (6), 



^sued after final rejection in response to Applicants' 
improper and should be withdrawn. 

, and 20 were improperly rejected under 35 U.S.C. 
in view of Ho. This injection should be reversed. 



submitted that claims 4, 9, 14, and 19 are 
patentable over Ho in view of Akram furttier in 



improperly rejected under 35 U»S.C. § 103(a) as being 
and further in view of Chiu. This rejection should be 



Eo 



improperiy rejected under 35 U.S.C. §l03(a) as being 
further in view of Chiu and further in view of Shin. 



-17 and 20 were improperly rejected under 35 U.S.C. 
in view of Akram. This rejection should be reversed, 
improperly rejected under 35 U.S.C. §103(a) as being 
and further in view of Chiu, This rejection should be 
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Cg) Claims 4. 9, 14, and 19 wer& 
unpatentable over Ho in view of Akrap i 
This rejection should be reversed- 

Claims 1-20 are patentable over 
should be issued. 



iroproperly rejected under 35 U,S*C. § 103(a) as being 
ftirther in view of CMu and further in view of Shin. 



the prior art. and a Notice of Allowance to that effect 



To the extent necessary, a peutiba 
hereby made. Please charge any shortage 
paper, including any extension of timj^ 
credit any excess fees to such deposit atjcount. 



The Law Offices of Mikio bhimaru 
333 W, El Camino Real. Ste. 330 
Sunnyvale, CA 94087 
Telephone: (408) 738-0592 
Fax: (408)738-0881 
Date: November 30, 2005 



Appendix I - Claims on Appeal (on fojUowing page) 



for an extension of time under 37 CF-R. 1.136 is 
in fees due in connection with the filing of this 
fees, to Deposit Account No. 50-0374 and please 



Respectfully submitted^ 



Mikio Ishimaru 
Registration No. 27.449 
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claJms on appeal 



1. A method of assembling a semiconductor package with stacked dies 

comprising: \ 
providing a substrate; ^ 
attaching a first die to the substrate; 
electrically connecting the first <|ie to the substrate; 
attaching a heat sink to the first ^ie; 

the heat sink comprising a bc^y portion, an undercut portion around a periphery 

thereof, and a plurality o|^ legs integrally formed with the undercut portion; 
attaching the phurality of leg$ to jhe substrate; 
attaching a second die to the he^t sink; 
electrically connecting Ae secoiid die to the substrate; and 
encapsulating the first die, the h^at sink, and the second die. 

2. The method of assembling a semiconductor package with stacked dies as 

claimed in claim 1 wherein: 

electrically connecting the fjrsl5;die to the substrate uses a number of bonding wires; 

and 

attaching a heat sink attaches f, heat sink that extends laterally over the number of 
bonding wires. 

3. nie method of asspmbling a semiconductor package with stacked dies as 
claimed in claim 1 wherein ntxac^n^ a heat sink attaches a heat sink that is eiectricaUy 

I 

grounded* 

4. The method of assemi>ling a semiconductor package with stacked dies as 
dairoed in claim 1 wherein attaching k heat sink attaches a heat sink that has an electrically 
conductive coating, further comprisinsj: 

connecting the second die to thf electrically conductive coating; and 
connecting the electrically conliuctive coating to a ground plane. 
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5 J 

5. The method of assewb^ng a semiconductor package with stacked dies as 

claimed in claim 1 wherein attachiiig a heat sink attaches a heat sink that extends lateraUy 

I. i 

beyond the edges of the second die. ; j 

6. A method of thermally Enhancing a semiconductor package with a stack of 
dies comprising providing a heat si4H ijetween dies in the stack; the heat sink having a body 
portion, an undercut portion arounji aj periphery thereof, and a plurality of legs integrally 
formed with the undercut portion. i 

7. The method of themiallj' enhancing a semiconductor package with a stack of 
dies as claimed in claim 6 wherein: i \ 

providing a heat sink aitachU a beat sink that extends lateraUy over the lower die to 
which the heat sink if attached. 

8. The method of thsn|wn|' enhancing a semiconductor package with a stack of 
dies as claimed in claim 6 wherein | providing a heat sink attaches a beat sink that is 
electrically grounded. j .. \ 

9. The method of then^al^ enhancing a semiconductor package with a stack of 
dies as claimed to claim 6 wherei]n j^oviding a heat sink attaches a heat sink that has an 
electrically conductive coating, ftirtfier jcomprising: 

connecting one of the dies in ^le stack of dies to the electrically conductive coating; 

and i;' I 

connecting the electrically cion(|uctive coating to a ground plane. 

10. The method of therina|y enhancing a semiconductor package with a stack of 
dies as claimed in claim 6 whereijir providing a beat sink attaches a heat sink between each 
adjoining pair of dies in the stack cif: d^s. 

11. A semiconductor p^k^e with stacked dies comprising: 

a substrate; j ^ 

a first die attached to the sijbst|ate; 

the first die being electrica^y qonnected to the substrate; 

a heat sink attached to the jj^rs^die; 

the heat sink havixig a boc y i|)rtion, an undercut portion around a periphery thereof, 
and a plurality of le^ pitegrally formed with the undercut portion; 
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the plurality of legs attached (jo t^e substrate; 

a second die attached to the 4«t|iink and electrically connected to the substrate; and 
an encapsxUant over the first |ie,|the beat sink, and the second die. 

12. The semiconductor p^clqige with stacked dies as claimed in claim 11 further 

comprising: 1 1 i 

a number of bonding wires ^edtrically connecting the first die to the substrate; and 

wherem: j ^ 

the undercut of the heat sink ^xtpds laterally over the number of bonding wires. 

13. The semiconductor i^HCk^ge with stacked dies as claimed in claim 11 wherein 
the heat sink is electrically grounded , \ 

14. The semiconductor ^i^gc with stacked dies as claimed in claim X 1 wherein: 
the heat sink has an electrically 'conductive coating connected to a ground plane on the 

substrate; and ; 
the second die is connected i q tl^e electricaUy conductive coating. 

15. The semiconductor pac^ge with stacked dies as claimed in claim 1 1 wheiem 
the undercut of the heat sink extends laterally beyond ihe edges of the second die. 

16. A thermally enhanced semiconductor package with a stack of dies comprising: 

a heat sink between dies in I he §tack; 

t 

the heat sink having a bodj: pclrtion, an undercut ponion around a periphery thereof, 
and a pluraUty of lef :^ ii|tegraUy formed with the undercut portion. 

17. The thermally enhi|iced semiconductor package with a stack of dies as 
claimed m claim 16 wherein: : | 

the undeicut of the heat sih'k Ixtends laterally over the die to which the heat sink is 

attached. i 

18. The thermally enh^j^d semiconductor package with a stack of dies as 
claimed in claim 16 wherein the h«^t |nk is electrically grounded. 

19. The thennally ent^<|ed semiconductor package with a stack of dies as 
claimed in claim 16 wherein: ; | 



the heat sink has an electri(^all|' conductive coating; 
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one 



of the dies in the 8tack of d^ss is connected to the electrically conductive coating; 



and 



the electrically conductive co^g is connected to a ground plane. 

20. The thermally enhante| semiconductor package with a stack of dies as 
claimed in claim 16 wherein a heat is positioned between each adjoining pair of dies in 
the stack of dies. \^ | 

.'' £ 

'■: 5f 
:•; I 

^- f 

U 

V. I 

r. t 



y 



I I 
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